Morphological identification of axo-axonic and dendro-dendritic synapses in the rat substantia gelatinosa.
Axo-axonic and dendro-dendritic synapses of the rat substantia gelatinosa Rolandi (SGR) have been studied in 14 adult rats by means of thin section and freeze-etch electron microscopy. Out of 6045 synaptic contacts we identified 54 between axon terminals, 10 between dendritic processes. Aside from vesicle shape the following parameters were used in a morphometric study; width of synaptic clefts, depth and length of postsynaptic densities. There are two main types of axo-axonic synapses, those with agranular vesicles (AA-type) and those with an increased population of large granular vesicles (AAgr-type). The former is prevailing and can be subdivided into two subgroups: AA1 and AA2. The pre- and postsynaptic terminals of AA1 contain spherical vesicles, the depth and length of postsynaptic densities as well as the width of the junctional clefts being significantly larger than that of AA2. Presynaptic terminals of AA2 synapses contain predominantly flattened vesicles, while spherical vesicles were found exclusively in the postsynaptic boutons. AAgr-type is rarely encountered; it is characterized by large granular vesicles (65-110 nm) which accumulate postsynaptically and occasionally in both pre- and postsynaptic boutons. Two types of dendro-dendritic synapses (DD1 and DD2) constitute another SGR feature. The difference between DD1 and DD2 is analogous to that between AA1 and AA2 except that pleomorphic synaptic vesicles appear in both groups. The width of subsynaptic membrane appositions turned out to be the most consistent criterion by which the two groups could be differentiated.